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Phosphorus Fractions and Vertical Profiles in Sediment Core and Overlying Water of Donghu Lake
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Abstract: High phosphorus concentrations due to internal loading from the sediment with a strongly negative impact on lake wa—
ter quality, is often seen in shallow urban lakes after a reduction of external loading. For a better understanding of the phosphorus
dynamics, sequential chemical extraction techniques were used to study sediment P—pools distribution and relative importance in
a eutrophicated shallow urban lake, Donghu Lake. We analyzed phosphorus concentrations in sediment cores and overlying water
in spring and summer, respectively. The mean TP was 1.11 mg+L™ in spring and 1.25 mg-L™ in summer, indicating that Donghu
Lake was at the state of hyper—eutrophication. The particle phosphorus was the dominant form in spring, while dissolvable phos—
phate (DP) became the dominant one in summer. The iron bound P (Fe—P) and occluded P (OcP) were the dominant fractions in
sediment. Vertical profiles showed that TP, LP, Al-P and Fe—P were characterized by a similar distribution pattern and enrich—
ment in the upper 0~10cm sediment layers. There were significantly positive correlations between TP and Al-P (*=0.83), LP (=
0.84) and Fe-P (*=0.59). Since these three fractions of phosphorus were active ones and had high P availability, they might be—
come the significant potential sources of P internal loading and caused persistent lake eutrophication.
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Figure 1 Sampling sites and the studied area of Donghu Lake
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Figure 2 Concentrations of different forms of phosphorus in overlying water in spring and summer
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Figure 3 Section distribution of different forms of P in sediment of Donghu Lake in spring and summer

() FL RS A 082 0 LP T o B E B B AR AR, AR
LP Fuffiltse/IN A EZ DT B SR oy IR )
PSSR, R IL(EAS 56T, T AL-P 7R LR 3R
SRR I LT T AR R v S A B A KR
EL A AR 25 B M B 3 A A K OcP L A3 E R 3 184 fin i
B KK Fa BN Fe—P BE TR EE BI04 A 2
T IAS B ., PR RS PR K Fe—P Al-P
HILP AERJZ 0 L3 0, 32 2= (0 e 0 7 B 2 1
Ko HFH EREE BN, BT ARG
W5 1 Rt A2 A A 0 Aok (A 2 i
ol T2 LR RN T EEE S A R
SEARPERNIE RS  DUR AR WIS BV R T B (A A R
TR R 2244 0 B[] PR S 7K 1) e TR R
T KR B B TR AT ARMEAE A A I BRI
2.2.2 YURW) R & B 255 R 0 AH DG 4 HT

HE 1 A, 76 & i K (P<0.000 1), TP
FILP Al-P fUAH MBI 0.8, 5 Fe—P BIAHCHE (=
0.59) 1 Lb et . AT UL BV 18K LP AL-P Fil
Fe—P J&RZ M i & I A E
2.2.3 PIB Th A A A8 1Y 26 B AR R AE

Bl 4 S B BT AP OR R IE 25 5 1 150 T 43

F 1 ZSWHBIRS BBEERRMES T (V=55, P<0.0001)

Table 1 The correlation analysis between TP and P—fraction (N=

55, P<0.0001)
P Al-P Ca-P LP Fe-P OcP OrgP
a -10.5788 33.0673 -0.5800 31.8364 206.6381 45.0849
b 009683 0.0317 0.00436 04111 0.150 3 0.1235

# 08261 027447 0.83649 058614 0.09891 0.355 81

i o XHTUBRYIFEARAE R 0 R B A AL 2B 28
FEHE F 7 0] (18 3 AT A7 I B 1 28 57

TP 7£ 0~30 em BB & 04 7E 138.4~
2703 pg-g™ Z ], V3% 685 pg-g”;LP 7 0.31-
11.03 ng- g ZIE3 A1, P18 2.46 pg-g'; Al-P 224k
T FITE 7.74~274.73 pg-g, P11 56.03 pg-g'; Fe—P
FE 22.26~1282.54 pg-g' Z ], P340 310.57 pg-g s
X PURMBEE A S AR L, 7E 0~10 em {8 FIH
BETR LRSI s R, KT 10 em J5 3 D8 2 ek
59, HotP TP 7E 0~10 em Wy B & 8 FRIE B ik
78.22% ., WIH SRR AN RZ B BRI E T B 5 R4
SRR SR T A R T ORI A O, T hE
F 2 I CE YOSV E A R

A B PG AI-P 7E 2~10 em 8] 28 L3 AHIT



5 24 B4, 6] & o B ¥ % 1155
TPx107/pg-g™ DP/pg-g™! Al-P/pg-g™ Fe-Plug-g

00.0 05 1015 20 25 30 0 2 4

24 v

W lem
O

20 [
25 [

30 [%Y CaPipg-g OP/pg-g*

00 50 100 150 2000 200 400

6 8 10 12 0 100 200 300 0 400 800 1200

) 24

7

[ %Y Org-Plpgeg!

600 8000 100200 300 400 500 600

5 F

>

10 F

R fem

K15 F

20

25

30 - v

—m—FE A
—eo—FEN B
—v—HC
—e— D

B4 FMMRNEMBESEEINESHE

Figure 4 Depth distribution of the content of different forms of P in the sediment cores in summer
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